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Abstract: Hemodialysis patients have several side effects from treatment, including possible 
malnutrition due to their decreased nutritional status.  Malnutrition in hemodialysis patients can 
occur due to increased protein catabolism, loss of nutrients during the dialysis process, and 
impaired food intake due to anorexia, nausea, and vomiting. The purpose of this study was to 
determine the relationship between calorie and protein adequacy and malnutrition status in 
hemodialysis patients at the Lestari Kidney Clinic Semarang. This study uses a quantitative design 
of observational analytics with a cross-sectional approach. The research sample of 47 hemodialysis 
patients at the Lestari Kidney Clinic Semarang in 2025 was selected using a purposive sampling 
method that met the inclusion and exclusion criteria. Calorie and protein adequacy measurements 
were carried out using the 3x24-hour food recall method, while malnutrition status was assessed 
using the Dialysis Malnutrition Score (DMS). Data analysis was carried out with the Spearman 
Rank test to see the relationship between calorie and protein adequacy and malnutrition status. The 
analysis showed a significant relationship between calorie adequacy and malnutrition status (p = 
0.034, r = -0.310) and protein adequacy with malnutrition status (p = 0.020, r = -0.338). The 
association showed a negative correlation with weak correlation strength, meaning the higher the 
calorie and protein adequacy, the lower the patient's malnutrition score. There was a relationship 
between calorie and protein adequacy and malnutrition status in hemodialysis patients at the 
Lestari Kidney Clinic. 
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INTRODUCTION 

Hemodialysis patients may have a 
number of side effects from treatment, 

including possible malnutrition due to their 
decreased nutritional status. Hemodialysis 
patients suffering from malnutrition 
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experience severe muscle loss due to a lack 
of energy and protein.1 Malnutrition is 
common in patients undergoing 
hemodialysis, with 20% to 70% of those 
undergoing haemodialysis developing this 
condition.2 Severe malnutrition occurs in 6% 
to 8% of hemodialysis patients, while mild 
malnutrition occurs in 30% to 65% of 
patients.3 Based on data from the Report Of 
Indonesian Renal Registry (2017), the 
number of new patients undergoing 
hemodialysis on an annual basis continues to 
increase, with 30,831 new patients receiving 
hemodialysis therapy and 77,892 people still 
receiving it. The majority of patients 
discontinued hemodialysis therapy due to 
their death, with 4,021 people (70%) 
discontinuing treatment.4 In Central Java 
province, there are 2488 new patients 
undergoing hemodialysis and are among the 
3rd largest proportions.5 

Protein Energy Wasting (PEW), 
Malnutrition Inflammation Atherosclerosis 
Syndrome (MIA) and Malnutrition 
Inflammation Complex Syndrome (MICs) 
are other names for malnutrition.2 
Hemodialysis increases protein catabolism, 
PEW is common in hemodialysis patients. 
The nutritional intake of hemodialysis 
patients can also be affected by uremia 
symptoms such as anorexia, nausea, and 
vomiting.6 PEW is defined by a constant loss 
of protein and energy fuel stores in the body, 
which is induced by different dietary and 
metabolic variables.7 Inadequate dietary 
protein intake is a frequent and important 
cause of PEW in patients undergoing 

hemodialysis.8 Various mechanisms can lead 
to the state of PEW, such as uremic toxicity, 
inflammation and insufficient protein 
intake.9 PEW in hemodialysis patients can 
be affected by iatrogenic variables, such as 
the length of dialysis, the inflammatory 
response caused by dialysis, and nutrient 
loss from the procedure. non-iatrogenic 
elements such as insufficient food 
consumption, taste changes, hunger 
suppression, and psychological elements 
that affect physiological processes.2 

Based on the latest guidelines released 
by the Kidney Disease Outcomes Quality 
Initiative (KDOQI), a comprehensive 
nutrition assessment by Registered Dietitian 
Nutritionists (RDN) is recommended within 
the first 90 days of dialysis initiation, 
annually, and when referred by a physician. 
The Malnutrition Inflammation Score (MIS) 
and the Subjective Global Assessment 
(SGA) are considered reliable instruments 
for the thorough nutritional evaluation of 
hemodialysis patients. Although MIS is 
accurate in detecting PEW, the use of this 
method for routine nutritional screening may 
be impractical because it is time-consuming 
and requires expert judgment, especially by 
RDNs. Therefore, a simpler but valid tool is 
needed to ensure timely PEW diagnosis 
among patients undergoing hemodialysis.10 
Dialysis malnutrition score (DMS) is a 
nutritional status evaluation method derived 
from SGA, which is a commonly used 
method to evaluate the nutritional status of 
hemodialysis patients.11 



Vol 10 No 2, 2025 
 
 

E-ISSN: 2528-410X 
 

157 
Jurnal Buletin Farmatera 
Fakultas Kedokteran (FK) 
Universitas Muhammadiyah Sumatera Utara (UMSU) 
http://jurnal.umsu.ac.id/index.php/buletin_farmatera 

Calories are an umbrella term for units 
of energy in the metric system.12 
Malnutrition can result from too little energy 
consumption. The use of protein can be 
influenced to be more effective in preventing 
the body from using its energy stores if the 
required daily energy intake of 30 to 35 
kcal/kg bb is met. Protein is one of the 
nutrients that is lost during hemodialysis.13 It 
is calculated that 10-12 grams of protein are 
lost during each hemodialysis session, or 1-
2 grams of amino acids are expended per 
hour of dialysis.1 The accumulation of 
protein catabolism in the body causes 
symptoms of uremic syndrome, protein 
intake has a significant impact on the 
management of nutritional status in 
hemodialysis patients. The better the state of 
the defensive nutrition, the more protein 
consumed.13 

Keep in mind that food serves to 
ensure the existence and mental well-being 
of humans. Because it will also have an 
impact on human behavior and quality of 
life, it is natural for people to pay attention 
to the quality of the food they will eat. As a 
postulate of the Qur'an that has regulated 
what type of food should be consumed and 
can be said to be good for consumption and 
in the future will facilitate its survival,14 Q.S 
Al Baqarah ayat 127 : 

تِ مَا رَزَ  ٓأيَُّهَا ٱلَّذِينَ ءَامَنوُا۟ كُلوُا۟ مِن طَيِّبَٰ ِ  ا يَٰ َّeِ ۟كُمْ وَٱشْكُرُوا قْنَٰ
 إِن كُنتمُْ إيَِّاهُ تعَْ 

Meaning: O you who have believed, eat what 
is good that We have bestowed upon you and 
give thanks to Allah if you truly worship 
Him. 

The majority of hemodialysis patients 
suffer from mild malnutrition, based on 
research conducted on individuals with 
chronic kidney failure treated with 
hemodialysis at Dr. Dradjat Prawiranegara 
Hospital. Another study found that 32 (64%) 
of 50 hemodialysis patients were 
malnourished. It is also said that there is a 
relationship between the nutritional state of 
GGK patients receiving hemodialysis and 
their energy and protein intake.1 Another 
study found that 32 (64%) of 50 
hemodialysis patients were malnourished. It 
is also said that there is a relationship 
between the nutritional state of GGK 
patients receiving hemodialysis and their 
energy and protein intake.13 Lestari Kidney 
Clinic is a specialized clinic to handle 
hemodialysis.  

Based on this background, the 
researcher wanted to see the relationship 
between calorie and protein adequacy and 
malnutrition status in hemodialysis patients 
at the Lestari Kidney Clinic Semarang. 
 
METHOD 

This study uses a type of observational 
quantitative research with a cross sectional 

design. The population in this study is 
hemodialysis patients at the Lestari Kidney 
Clinic in Semarang. The number of samples 
used in this study is 47 hemodialysis patients 
at the Lestari Kidney Clinic Semarang in 
January 2025. The sampling technique used 
is purposive sampling.  

The inclusion criteria in this study are 
hemodialysis patients who are actively 
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performing hemodialysis at the Lestari 
Kidney Clinic in January 2025, 
hemodialysis patients aged 40-60 years, 
hemodialysis patients who undergo routine 
hemodialysis 2 times per week for at least 3 
months, hemodialysis patients who are 
willing to be study respondents. Meanwhile, 
the exclusion criteria in this study were 
hemodialysis patients who experienced a 
decrease in consciousness, hemodialysis 
patients who experienced depression.  

This research took place at the Lestari 
Kidney Clinic Semarang and was carried out 
on January 4 – February 5, 2025. The 
measuring tools used to measure calorie and 
protein adequacy in this study were 3x24-

hour Food recall, food photo book, and 
nutrisurvey application. Meanwhile, the 
measuring tool used to measure malnutrition 
status in this study is the Dialysis 

Malnutrition Score (DMS). The DMS 
method showed a fairly high sensitivity 
(94%) and specificity (88%) values when 
compared to SGA 15. The data analysis used 
was descriptive analysis for univariate 
analysis and spearman rank test  for 
bivariate analysis. This research has 
received a certificate of ethical feasibility 
from the Health Research Ethics 
Commission (KEPK) of the Faculty of 
Medicine, University of Muhammadiyah 
Semarang on November 21, 2024 with letter 
number (No.055 / EC / KEPK-FK / 
UNIMUS / 2024). 
 
 

 

 

RESULT 
The results of the study in univariate 

analysis were to describe the frequency and 
percentage of characteristics of the repondent 
and to describe each of the research variables 
of calorie adequacy, protein adequacy, and 
malnutrition in hemodialysis patients at the 
Lestari Kidney Clinic.  

Table 1. Respondent Characteristics  

Characteristics Frequency percentage 

Gender  
Man 
Woman 

  

25 
22 

53,2 
46,8 

Age   
40-50 24 51,1 
51-60 23 48,9 

Final Education   
Junior High School 
 

2 4,3 

Senior High School 14 29,8 
Diploma 9 19,1 
College 21 44,7 
Doctoral 1 2,1 

Work   
Un Employee 25 53,2 
Housewife 21 44,7 
Lector 1 2,1 

Table 1 refers to the data of the 
characteristics of the respondents in the 
study, the data of the characteristics of the 
respondents consisted of gender, age, last 
education, and occupation. The majority of 
respondents were male as many as 25 
(53.2%) respondents. The majority of 
respondents were around 40-50 years old 
with a range of 24 (51.1%). The last 
education taken by the majority of 
respondents was up to S1 with a total of 21 
respondents (44.7%). The majority of 
respondents did not have a job with a total of 
25 respondents (53.2%). 
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Figure 1. Malnutrition status distribution 

diagram 

  

Based on figure 1, the distribution 
diagram of malnutrition status in 
hemodialysis patients at the Lestari Kidney 
Clinic Semarang in 2025 shows the value of 
malnutrition status from 47 respondents. 
Overall, this distribution shows that the 
majority of respondents, as many as 29 
respondents (61.70%), are in the range of 
malnutrition status 7-13 which means they 
are in a state of good nutrition, while 18 
respondents (38.30%) are in the range of 
malnutrition status 14-23 which is included 
in mild to moderate malnutrition. 

 
Figure 2. Calorie adequacy distribution diagram 

 

Based on figure 2, a diagram of the 
distribution of calorie adequacy in 

hemodialysis patients at the Lestari Kidney 
Clinic Semarang in 2025 which shows the 
caloric adequacy value of 47 respondents. 
The number of respondents who had less 
than the recommended value was 19 
respondents (40.42%). Meanwhile, the 
number of respondents who had enough 
calories in accordance with the 
recommended value was 30-35 
kcal/kgBB/day as many as 11 respondents 
(23.40%). The number of respondents who 
had calorie adequacy above the 
recommended value was 17 respondents 
(36.17%). The majority of respondents, 
namely 28 respondents (59.57%), had 
sufficient calorie adequacy compared to the 
recommended calorie adequacy. 

 

Figure 3. Protein adequacy distribution diagram 

 

Based on figure 3, the distribution 
diagram of protein adequacy in hemodialysis 
patients at the Lestari Kidney Clinic 
Semarang in 2025 shows the protein 
adequacy value of 47 respondents. The 
majority of respondents had protein 
adequacy less than the recommended value 
as many as 20 respondents (42.55%). 
Meanwhile, the number of respondents who 
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had enough protein in accordance with the 
recommended value was 1-1.2 
grams/kgBB/day as many as 17 respondents 
(36.17%). The number of respondents who 
had enough protein above the recommended 
value was 10 respondents (21.27%).  

The results of the study in bivariate 
analysis were to analyze each relationship 
between calorie adequacy and malnutrition 
and the relationship between protein 
adequacy and malnutrition 

 
Table 2. The relationship between calorie adequacy 

and malnutrition status 

Variabel r P value 

Calorie adequacy and 

malnutrition status 

-0,310 0,034 

Based on table 2 the relationship 
between calorie sufficiency and malnutrition 
status shows the relationship between calorie 
sufficiency and malnutrition status, the table 
above shows a significant relationship that 
can be seen from the p value of 0.034 (<0.05) 
with a correlation coefficient of -0.310, 
which shows the strength of the correlation 
of the two weak variables. 

 
Figure 4. Calorie adequacy correlation strength graph 

 

There is a negative relationship 

between calorie adequacy and malnutrition 

status. This means that the higher the calorie 

adequacy, the lower the malnutrition score.  

Table 3. The relationship between protein adequacy 

and malnutrition status 

Variabel r P value 

Protein adequacy and 
malnutrition status 

-0,338 0,020 

Based on table 3 the relationship 
between protein adequacy and malnutrition 
status shows the relationship between 
protein adequacy and malnutrition status, the 
table above shows a significant correlation 
which can be seen from the p value of 0.020 
(<0.05) with a correlation coefficient of -
0.338, which shows the strength of the 
correlation of the two weak variables.  

 
Figure 5. Protein adequacy correlation strength graph 

 

   
DISCUSSION 

Protein Energy Wasting (PEW) is a 
disease that often affects hemodialysis 
patients, this is characterized by a decrease 
in protein and energy reserves in the body. 
PEW is influenced by a number of variables, 
including stress, exercise, eating habits, and 
protein and energy consumption.15 
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Insufficient energy intake can lead to 
malnutrition. In this study, it was found that 
calorie adequacy was related to malnutrition 
status with a p value of 0.034. This study is 
in line with research conducted by Dina 
(2021) which shows that insufficient energy 
and protein intake is associated with a 
decrease in nutritional status in hemodialysis 
patients. A study found that adequate intake 
of energy, protein, sodium, and fluids is an 
important factor in improving nutritional 
status based on the Dialysis Malnutrition 

Score (DMS). Proper nutritional intake can 
help prevent muscle mass loss and other 
complications related to PEW.11 

Malnutrition can result from too little 
energy consumption. The results of this 
study found that calorie adequacy was 
related to malnutrition status with a p value 
of 0.034. This study is in line with research 
conducted by Dina (2021) which shows that 
insufficient energy and protein intake is 
associated with a decrease in nutritional 
status in hemodialysis patients. A study 
found that the Dialysis Malnutrition Score 
(DMS) shows that improving nutritional 
status requires adequate intake of energy, 
protein, salt, and water. Reduced muscle 
mass and other PEW-related problems can 
be avoided with proper food consumption.13 
The use of protein can be influenced to be 
more effective in preventing the body from 
using its energy stores if the required daily 
energy intake of 30 to 35 kcal/kg bb is met. 
Energy metabolism is impaired in 
hemodialysis patients, resulting in a negative 
energy balance caused by impaired cellular 

energy metabolism. In accordance with 
research conducted by Tony (2020) that 
hemodialysis patients have a negative 
energy balance and are prone to 
malnutrition, which raises concerns about 
the possibility that they have experienced 
malnutrition in the past. Patients can 
maintain body cell mass if they consume the 
recommended amount of energy.16 

Hemodialysis patients must consume 
enough energy to maintain a positive 
nitrogen balance, which helps them avoid 
and recover from PEW. In addition, a 
macronutrient distribution of 25-30% fat and 
60-65% daily energy is recommended. 
Research conducted by Nurhasanah (2021) 
states that the provision of a diet with this 
composition aims to meet the energy and 
nutritional needs of patients, as well as 
prevent malnutrition.17 Meeting nutritional 
needs, preventing malnutrition, and avoiding 
various problems associated with chronic 
kidney disease are the main goals of dietary 
therapy for hemodialysis patients. A healthy 
nitrogen balance can be achieved and tissue 
damage and protein catabolism can be 
avoided with the right amount of energy.13 

Individuals with PEW often consume 
insufficient amounts of calories, which 
worsens the condition, calorie sufficiency is 
undoubtedly an important component in 
lowering the risk of PEW.28 The research 
results of this study are also in line with 
research conducted by Tanjina (2022) 
revealing that the intake of various 
micronutrients, proteins, and energy is still 
not optimal can cause PEW.18 
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The results of this study found a weak 
correlation between calorie adequacy and 
malnutrition status with r -0.310 and 
between protein adequacy and malnutrition 
status with r -0.338. A weak correlation 
between calorie and protein adequacy and 
malnutrition status can occur because many 
factors affect the status of malnutrition in 
hemodialysis patients so that it does not only 
depend on calorie and protein intake. One of 
them is that potassium intake is also related 
to malnutrition status, in line with research 
conducted by Sherly (2021) that there is a 
relationship between potassium intake and 
nutritional status in chronic kidney failure 
patients undergoing hemodysis. Potassium is 
essential for maintaining electrolyte and 
water balance as well as acid-base balance. 
Potassium is involved in the creation of 
proteins and glycogen as well as energy 
metabolism within cells.19 

The results of this study found that 
protein adequacy was related to 
malnourishment status with a p value of 
0.020. This study is in line with research 
conducted by Nursyifa (2019) which 
revealed a decline in nutritional status in 
hemodialysis patients related to inadequate 
protein intake. According to a study, patients 
who consumed enough protein fared better 
nutritionally than those who didn't. Tissue 
injury and excessive protein catabolism can 
be avoided with adequate protein intake.15 

One of the nutrients lost during 
hemodialysis is protein, which is lost at a 
rate of 0.2 to 0.3 g/kg or 6 to 8 g/day. 
Therefore, a balance is needed for example, 

hemodialysis patients should receive 1.2 
g/kgBB/day of protein to account for protein 
loss and nitrogen balance during the dialysis 
process. Since it contains more complete 
amino acids, it is better to get this protein 
from animal sources. Since the buildup of 
protein catabolism in the body causes the 
symptoms of uremic syndrome, protein 
intake has a significant impact on the 
management of nutritional status in 
hemodialysis patients. The higher the protein 
intake, the better the defensive nutritional 
status.20 

The creation of muscle and the 
maintenance of body tissues depend on 
proteins. Wasting tissue and PEW are caused 
by the body breaking down muscle tissue to 
meet metabolic needs when protein intake is 
insufficient.21 Loss of protein during dialysis 
and the need to repair tissue damage due to 
inflammation, hemodialysis patients have a 
higher protein requirement than the general 
population. Failure to meet this requirement 
due to inadequate protein intake can worsen 
PEW.22  Consuming enough protein is 
essential to maintain nitrogen balance. Low 
protein intake leads to a lack of nitrogen in 
the body, which can result in loss of muscle 
and body mass.21 Hemodialysis patients 
often experience inflammation, which can 
increase their protein needs. High levels of 
inflammation can lead to increased protein 
metabolism, which means greater dietary 
needs are required. Adequate protein intake 
is also important for the performance of the 
immune system. A lack of protein is able to 
lower the immune system and increase 
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patients' susceptibility to infections, which 
can exacerbate their nutritional problems 
and cause PEW.22 

CONCLUSION 
The majority of hemodialysis patients 

at the Lestari Kidney Clinic Semarang have 
a good nutritional malnutrition status. The 
majority of hemodialysis patients at the 
Lestari Kidney Clinic Semarang have good 
calorie adequacy and low protein adequacy. 
Majority There is a weak relationship 
between calorie sufficiency and malnutrition 
status, the higher the calorie sufficiency, the 
lower the malnutrition status and there is a 
weak relationship between protein 
sufficiency and malnutrition status, the 
higher the protein sufficiency, the lower the 
malnutrition status.  
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